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[aai^si mm 

[mmmx\] 2003.04.17 

[»82| SSI] SIS S=. 321 HIS §J 31 BIS 211 

[§fS2| g^SSl NEGATIVE ELECTRODE FOR LITHIUM BATTERY, METHOD OF PREPARING 

SAME, AND LITHIUM BATTERY COMPRISING SAME 

[g§|OJ] 

[S3] ^^oii^pomi ^SIAI- 

[MSeJSH] 1-1998-001805-8 

[CHaiej] 

[CHBI2J2H] 9-2001-100003-6 

[xi§@E£Iau ss!^ 

[51?|gJ§^aS] 2001-041982-6 

^^fi^u " oie^i 
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[^2JM£s] 660510-1019732 

138-751 

AHgHf^AI g?E^ SsOHttM 108§ 1406s 

[^^j] KR 

[£§£J ^^a^u oixn& 

[£S2| S^S^I] LEE.JEA WOAN 

[? D Jf^aS] 700920-1357214 

[^St] 449-904 

s^ie gojAi Jise a^ai <ysom^ 201 e 804s 

[^3] KR 

[^S2J g^H^I] CHO, CHUNG KUN 

[^&J#^g!s] 681028-1052219 
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[^NAI] 

[£AH^^] 



441- 340 

4-^1 A| gjXI32S0Htt^ 101S 1003s 

KR 

LEE, SANG MOCK 
630124-1683412 

442- 470 

^ba\ mm=? §§§ 6^ohbm 439 e 804s 

KR 

xii42^°j chi 21 e mm s xii6o^°i ^§011 21 

^0|H^g°] (oi) 

20 2 29,000 S! 

1 e 1,000 a 

0 2 OS! 
23 S 845,000 & 

875,000 ^ 

1. fi^AH- SAHIAH(£S)_1S 
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3.*!, a 0 v 7 i o.^.c. ^ ^ ^-7] ^ # ^ #ofl 5 xiO-5 S/cm ojAj-o] 0 }£ 

7Wb o]^<H3 J£JL^-§- i^-W. 

£ 3 
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elf- ^*l-§- -S-^", «o v ^ ^ zl# S.H-*>fe elf- {NEGATIVE ELECTRODE FOR 

LITHIUM BATTERY, METHOD OF PREPARING SAME, AND LITHIUM BATTERY COMPRISING SAME} 

S. 1-8: & M.ZL^ *§s§^ A}-g-£]^ f^^S] 7fl^£. 

£ 2^ el-g- °1*V 

<4> [^tf O]^- «0>] 

<5> a. ^.g. ^ # ^.g. ^ > ^ ^ ^ «j nl- S.^}^ 5}-§- ^o]] ^ ^ o_ 

zl^ ^ ^ if-*Kr elf- ^rtb 

<6> [^2fl 71^] 

<7> ^Cfl-g- ^^>7)7l^ 41^2}- ^ ^Ml<4 7l7lSl ^ A>-g- 

£)^=r ZL^^-Sj- ^ tfl-g-^sHl cfl*V ^Jl^o] ^o>^1ji oil}. ol^tb #7l*£r <#^4 

-§-^°fl Bl-g-ol 7 >^*V Af^_Oj=L*l ^S$X\ 7)^ 7j\o]x}. *i*lo} -g- 

^-8- % °J:^^ ^)^% 5H?-*Rr J14i*r °<^4 
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<8> ^Tfl AV-g-£]jl ol^ ^-g- ^oflAi Slf-o- ^ ^71 -g-^o] ^ Jl-g-^ 

*r SlS-"!, #^£7> ?H Jl£<# ^^11- afl^ ^ ^14. 5E*V ^ 

A>-§-^ ^g^m B]# £ 3^*11^ A>^-^ ^ & 

4-8-^ T= 2*4 . BE*V, ^ -§--§- ^ 3l<|H 1^ T^lsL #^^717^, SLOj-fr 3 

^jo] =-4* <*\^v])m. ^ AlE<Hl ^Z^fe 0_3 ^°_3 

:10> 3L*> ^# «>-§-^o] ^71 nfl^-ofl 4o|f ^ B-^ ^ Jg.*fl 7 > ^"^^ ^ 

JEL3. lit *r is D 4 ^7}- ^l^SlJl ^Cf. 

tfl£3-2..3. ^^^lZL E]# ol^-^£^o] LIPONCLithium Phosphorus Oxy-Nitr ide)^ 

11°-} ^ 7 r ^ §^7l O.^ *H£]JE.S. 5)# ^S^ofl 

^ ^^Al7lJ17}- ^- ^-f 7>^ ^ U3PO4 E}7J1 1-^32). ^-#o] tiV-g-frH 511- ^ 

a^<^) ^^0} nfl-o ^ 0.^0] tj.^^ ^-^ sj-^-l-ol ^-AV # ^ ^^£1^ ^47} 
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<n> LIP0N-8- Hi** #efl^ ii?} elf- o}£- ^££7> nfl-f ^■o>(^6||^ ot 2 x 

10-6 S/cm °}*}), 2000 A ^-f €■ ^l^-g- *l* 0 Vo l t^Rr 

<i2> ^ ^^o. aj--^ ^^^-i- n^is}7) ^ yA*-^ , ^-^^ el # °1^ 

<13> ^ t} = ^-£-3. ^-71 Ii?l|- S^Rr ^2:^ ^ &b 

Sl# ^l-g- ^21 yj-^ofl ^ %o]t±. 

<i4> a. cf= 4=-^ A o v 7 ] 0.^.0. el-i- ^11- 2fl^-*Hr ^o]cf. 

<15> s.^o. ^^ 7 l ^ #4?; ^ ^. 7l ^ # =4. ^-ofl 5 X10-5 

S/cm olAVo) o]^- ^5L5L1- 7 >*lfe 0]=-^^ ifs}^ E)# #*l-g- -g-^# 

<16> £ *g-tg,g. rr^V ^.g. ^ g.^°\] ^i, ^^VSJ-^, ol^S^ii ojAls). 

S/cm o]a o vo^ o)-g- ^JEJE-i- 7Mb if-*Rr iL^^ *§>8*Rr ^-g- X^}^r Sl# 

<i7> ^ a*! ^71 -g-^-; £ el 7 >*3 o.s el#-^ 2}-^«-§- ^ 

M, Sl# o]^ 71-^^A^. °J &| ^ / Ei Z}; efl ol A3 ^ ^ 01^ elf- olEi^^o]^ s). 
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<18> ol*} £ ^tg-g. ^cf ^M]*}^] ^^Vx}. 

^ *d^, 3 , t XI ifl 

^•^t AA °> SM, ^d^- JE^s} #33 ^sHl 3^ ^ 71313 7>^o> ^4. 

oil- ^ 7V^> ^ o]-^^5L£ ^ ^l^tb ^^Sol4. ZL o)*-^ ^o. 

°l£r ^d££f 7>7lo>n> ^ aV-g- cj] ^^J-^ol pI-oI^^eI ^IE°1 _o aj-nV^. ^] S «J- ^ 

^O.Dl xflifyf ^1^^0>n]- ^^ojl^ ^J=.g. O.^ ^ XI 7l ttfl^olcf. 

<20> ^^l iLJL^ 5 X10-5 S/cm °1#, w>^^^>7il^ 1 X10" 4 S/cm °l A o\ Jitf w>^-2i 

SMlfe 1 X10-3 S/cm ol^Vfil ^ ol^- ^££.1- #^5L ^^^cf. ^ ^ ^Jl^ 

^ ol-Sr ^££1- 7>^1°.5. iLJL 1 ^ ^7111- n>ol^^nlE^ ^^7)} 

Sr -fr^Z}*} ell- ^ * ^fl^l tfl^H 2^3-°^. <&^*}4. Stb i%<% 

^^Et7\ nll4- &o)is}7\\ 7}^} 

<21> ^1-71 Ji^L^ *];SH^ ^-A]^5fol= , ^-S.u|.olEHl- 

^l^-(halonitride) f-^l °l-¥-<H*14. ^^l^<y °\}£.±r Li 3 N, LiAlCl 4 , 

Li 9 N 2 Cl 3( Li 9 _ x Na x N 2 Cl 3l Li9- x K x N 2 Cl 3l Li g- x Rb x N 2 Cl 3> Li 9 _ x Cs x N 2 Cl 3 , 3Li 3 N-Li 1 , 3Li 3 N-NaI, 
3Li 3 N-KI, 3Li 3 N-RbI 9X^. 0<x<9£) ?Jt°l^. Li 3 N^r 1 x 10" 4 

S/cmSl ^ ol-g. ^t£f 71-^1 cf. SEtV 5 X 10"6 - 1 X 10" 4 *\°]SH o}£. 
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# .£.£-1- 7>^]cf. JiS^ *f-v\}^ 500 A 5 m9l «>^*>4. 

<22> a o V 7 ] S^!- 5000 A ^ 7H^r ©1 t^^T}. #7] 

^ S£7> 5000 A* a^^rfe ^-fr^l -^-^-^ol ^^o_3_ o]*V ais[o] sj.^ 

<23> A o >7l t^JroV.^ elf- ^ &^°\} <L>^, ^i, I^Sr^, ^aV^e}-^ ^ <=>1<JtS^- 

ol^^l A d^£l^ ^<H£ sH-^l ti>-g.7>^ -g-^71 *hm s]#* f^l^ ^ 

W ^ ^4. S]# ^#£r ^1 7l7fl ^ ^€ ^1 7l7fl(ofl: ^ ^ V 

$33*r °W4. #2j-Al f^O.S.fe ^tiV^ O.^ ^ 

°1 *r-g-€ *r $£4. #ah8: 2-3 X10-6 Torr^ ^-g-^7HH <g#a}-^^ ^o] 

Li 3 N 2iJL^-§- x\}^}7] ^^7>i<q- o>s^ 7f^# 5:1 9:1^ 

<25> A o V 7l -21- jgL^ ^71 O]^- ej-g. Aj-ofl ^aVAl^ ^ oJi=. O^tc) 

^ ^^^-S.^ ^^1* ^ ^-2.^, cfla^^l ^15.^ ^Ei^, ti] (electron 
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beam evaporation), ^ (vac cum thermal evaporation), ^^-^ll^^K laser 

ablation), $W 7)<$ , 1 ^(thermal evaporation), 3^ 7l# , Bfl 

o]^ 5}.^ 7K> ^ ^JH 71 ^ * ^ 5M. 

<26> u>^tb 4^HHH e)M f^^r °l£r^# ^}-§-*H 

°1^^1 ^UjSl^r 3<H5i ^-§-7>i ^-^71 <5H^ ^ ^^34 ^ofl 

7HM; -^Alofl ^A]^ ^-§-7>>il- ol^^EflS ^ ^^-°.sL*l 

<H1 7l^-(pore)ol *l^tr fli D ^ ^^^m^f. <g 

HL^r til oj-g-^ AJa]^ ^ oljl, ol^al^ cl^Tj S£i=. #^p> ^# ol-g-S} 

7V^Al^ ^ $lcf. o]£-«J ^ui^ll- 125]-^ ^ 2^°1 -g-°l^ r l=r. 

£ l£r ol£-«J 7>^-i: ol-g-^V ^*Rr 31 ^>-§-€ ^ 7fl^£o]cf. ^7] 

^lfe s^fl" f^^KlO), U J 7>^^1(20), ^ 71^(30)^-5. °1^H1 

71^ £5Ltf*-g- ^*\)*}7) ^^^KHAl^l &-g-), afl#^l(40) f-o] SU 

21 ^ ^7f^ ^O] ^_S.&cK 

ifsfe elf- afl^tf. o]xH& ^)9] «>^tr Bl# ^ 3*1. &)-§-- 

*as) oj^v -o] oi o_q. oiofl o>qcf. Aj-71 7 }<* 

^O.S BH-^-fr ^ttf ^ 51^ Si!" °1£:# 7>^^O.S. ^lEi^Eflol^/tq^ 
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<28> #71 511-4 7><*»3o.5L Hll-^-R- S^#* *r 5U^r ^Sl^(Si), Hi 

Hl-e- M-^lBeflolH, °l#sH^l (Sn0 2 ) -f-°l 5^*1 , 3# °l£r* 7^^0.5. ^E^H^/cl 
oiEi^ efl oi^^- - 01^ 5l# o] E ^ efl oiAt ^#5.^ e|# 4th ^ ^# sl# ^--ft- 
^S7flM-oi= 5U°-^, °lt^ ^oHI^i ^ ° s v 3^ $14. #71 %7ll 

^ ^i(S 8 ), Li 2 S n (n >1), ^-71% ^sl°K(C 2 S x )n: x=2.5~50, n 

>2) f-o] olcf. 3- ^ A o)l rcJ-E}- *lSfl<*4 ^-71 -g-nfl^ oj=o^ ^ 

4 ^l^efloiE-ll- ^ oicf. m}-^ ^ # ^eflsi 5|# *1*H A>-g-sizL $1 

^3leflolEi7> J2.^f- A}~g-^ ^ 1-^olcf. 
<29> ofll- ^ ell-^S] o^> ^0} ^ O-ofl^ O-71-g-nfll- Sl^Rr ^M^l 4 

-g-Sl^cfl, #7l ^Bfl^o.^ Slf-^ol a>-§-^ ^ $14. ol§^ ofls^ LiPF 6 , LiBF 4 , 
LiSbF 6( LiAsF 6) LiC10 4 , LiCF 3SO3, Li (CF 3 S0 2 ) 2 N, LiC 4 F 9 S0 3( LiSbF 6 , L1AIO4, LiAlCl 4> 
LiN(C x F 2x+ iS02)(C y F2y + iS0 2 )(^7l^ i x ^ y^r 7}<£^°J), LiCl , Lil ^-4 B]^o] ojcf. # 
71 ^i^r 0.6 2.0M ^ AV-g-*}^ ^o] ^^-^srl-ol, 0.7 vfl^l 1.6M ^ 

^ ^HH A}-g-£Hr ?A°) 4^% uj-sJ-^j-tf. el#^Sl ±§-5.7} 0.6M ol^l^ ^sM^l 

A ^°\A ^¥°1 *1*l-4^, 2.om^t 3 fe- ^£7> ^7}t}<^ 5)1- 

<>l£r4 o]^^o] 7^51^ -g-^o] 014. 
<30> #71 $-7} -g-nflJL^r -§-°fl» A>-g-^- <&31 2o)^°) ^ °- 7 )Jg-uj\Wr Af-g^ ^ 

5- 91^. 20)^°) ^ ^7] 4"§-^ 3* ^ -g- D fl ^-1", ^ -M ^ 
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^ ?}^]o}m, ^^Aj-ol^. 3^#, ofl^Bfls Sj-^-i-, ^^olB 

^ -%-*\\3- ^^H, s^f- li -g-nfl^ I5f^ oflEfle 5j-^-§-, ^is}-^ oflEfle. s|-^-§- , N, 0, 
S ol-f-o^ ^^-ol JL^i sf^l-^ ^ ^-g-^-^ofl oj-^^v SEKSolid 

Electrolyte Interface) H^^rfe ^r°l# JL^:(cycle efficiency)^ 50% 

<32> ^.nfloi ^^o] ofl^ *}<H ^(xylene), i^M^oflH^ 2-^M^])3.^^} JE. 

^<H1^ 7V^.tilo]H ( f^, tHfi <Ms, t^ofl^ oflEfle, 

<33> 7J-^ ^ -g-uflo^ ^^l^o] c^ls.^ ^Hll* liisj Be] <>}p}ol ^ (hexamethyl 

phosphoric triamide), ^>-^-^S^, o>^su|e^ > djl^jijfl ^tivil i= , 7riLMl 

3,5-tHli °)^r*, 2,5-^Hlli 2-*\M 1,4-^h 4-*\M^^<t& -f-o] 
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<35> ^2: o] £-o)ofl^ % ov^^ oltf. £ 2^r »£<3°fl ^f" 

(3)54 ^(4) A>o)ofl ^ls)eflo)E-1(2)l- JE^Rr ?fl °l^(5)-& i^W. 

<36> ol^V W>^-3ltb ^ 7}*m^. t 

<37> (^A]oj] 1) 

<38> ^e]7> ^sH^MeflHiNMH €#<Hl , el# ^ I^t f^^_°5.i5H 2 - 

3 xiO-6 Torr^l ^-gr^HH oj^^ of 20 ym ^-g-^. ^g^fcgcf . ^ tf^- 

99.9999%^ 7}if of io Torr^l ^olM 30 ^^1 ^>-§-^l^ 1 p tMI^ 

<39> 2) 

<40> £ 2 ofl s.*\& ^e|7> # el ofl ^ E fl efl ^ 1- efl o 1 ^ ^s.o. 7l ^j. ^ 

ofl ^jl, ^ S<a-ir f^AS *H 2 ~ 3 X10-6 Torr^l ^-g-^HH l^^a} 

^ 20 urn ^-^131 sl#^ ^av^o^^ cfo. ^ : o>5-£ = 5:1 ~ gn ^ °1 h]-§-3. ^ 

^-*H °]£r# (ion-gun)^- *]-%-, 50 ~ 300 eV $\ °l£-°flM*l* 3# S^ofl ^ 

^Hl sl#^- 1 of 2000 A ~ 1 ym ^l^l Li 3 N JIJl^o] 

<4i> (HlJilofl 1) 
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< 42 > =f-^ 7 \ ^zLQ ^^M^]M^^}o]^. sjf-ofl , i^t f^^JLsL «H 2 

~ 3 xiO-6 Tor r 21 *l^-gr^7HH I^^H «f 20 pm ¥^1^ ^Hs}^ £-^J-§- 

<43> ^-71 ^Ajofl 2^ -g-^- SEM a>^1^ £ 3<^1 S^cgcf. £ 3o\]*] ^ y>af ^-o] 

$LS.n 7l^ol nfl-o ^^*V 7>^j#- S^J^tf. 5E*V XRD ^ 

2]^ 5X)37> M-B}vH5i-0 ^ qt y xl0 -4 S / cm ^ £ o} ^.o. o]^^i£ 

<44> AJaH 1 ^ 2, ^1 120,1 1^ ol-g-^H ^^11- ^S^tf. -f ^ % ^ 

67.5 S^l^lS. 11.4 ^ a>o]c-l^ #e)<Hl^^l ^> 21.1 ^^=%# <>} 

4£^H1 -g-nHH ^#-^31 ^ls^l-^q-. oi ^ 

31- ^-2^ W^Itet ^#3H s^*rJi, ^^7} = ^^l* i 2 a)^ 

°l A o v 60 °C ^ -£-£-<>lH £2^r<*l °<^#* ^lS^V^cf. 0 <f^&, ^ ^ 

^<y*>55(t}. A>-g-tb #*fM£- 1M LiN(S0 2 CF 3 ) 2 7> -g-*fl£ cHl^H^/c^^o] 4/13 Jf 

<45> av 7 i e|±e ^o. 1 5 ^ 2.8V3 ^^^HH 0.2C ^ 10^- «o v *ltr 4-§- 

0.5C ^ 10£r -§■<& ^l*}^. °l^tr # y o v ^# 1003 ^ *V7l 5. 1 

^1 ^fl*}^. 
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<46> [S. 1] 





102| 


505) 


1005| 


2 


95% 


90% 


87% 


U|S7<^| 1 


90% 


60% 


60% 



<47> #7l X l^H ^ go] ^Ajofl 2S\ %-*$°] 100SHH 2:71-8-^= tflti] 87%^] -fr 

Hl5L°fl 100SHH S7l-g-%= Cflw] 60%^ -g^l ^5)^- . 4 

[^2] Jl-B}-] 

<48> igig£J Bl# ^-g- ^ $H iS D -|^ Ej# #4* $\6\] *]^is}3L ^ ^£ 7 ^ 
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i^^r 1] 

3# £ sjf- 5 xiO-5 S/cm 0 j£- 7}*}^ #^ 

^-B-sRr Ii D # aLWfc 3*1-8- 
2] 

*H 1 %H) &<>H, A o v 7l iI D ^ 1 xiO" 4 S/cm °l#o] o]£- g-fe Sf- 

*m 3*1-8- 
[^t 1 * 3] 

X] 1 %H1 >H, ^"71 iiJl^vgr 1 xiO-3 S/cm ol-g- ^££1- ifl- 

^-g- 3*1-8- 
[^T 1 * 4] 

*fl 1 *<H1 SU^H, ^71 JUL^ o]-^ #^ol l-^o] ^ # ^.g. ^ 

[^T 1 * 5] 

XI 4 *cH 5U<>H, A oM °l^r #^ol a>3|~§-, ^1M-°1H2}o1= ( % 

^-a1^^o]c _ g ^-^i^olE^ol c(halonitride)^ ^°IH 4d«?3fe ^^1 3 

# 3*1-8- -g-^". 
[$^* 6] 

XI 5 *<M1 A o v 7] SL^-fr Li 3 N, LiAlCl 4 , LigN 2 C1 3> 

Li 9 - x Na x N 2 Cl 3 , Li 9 - x K x N 2 Cl3, Li 9 _ x Rb x N 2 Cl 3 , Li 9 _ x Cs X N 2 C1 3 , 3Li 3 N-Li 1 , 3Li 3 N-NaI , 3Li 3 N-KI, 
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£ 3Li 3 N-RbI (^7HH 0<x<9).5.5. ol^-^^l 3-°lH aMS. *VM-^1 #*l-g- 

O JZL 

7] 

1 %H] 5&°H, ^"71 Jis 1 ^ ^fl^ 500 A vfl*) 5 im9l &)# #*l-§- 
[3^* 8] 

1 ^JL^ 5000 A o]is}$] ^ 7]-*]^ ^# #*l-g- 

[$^* 9] 

1 %H1 SU^H, ^7l ^ ^# 7l7fl 2L±r ^ ?^ ^1 gg. 7)7)1 

10] 

3# ^ <£±, 31 o}^o]# 

^eh £ ]^ 7 ].^ *HH ^^1^ 5 X10-5 S/cm ol^-o) 

ol£ ^££1- 7f7)b g-g-g- Sf-^ Ji^-g- ^*Kr ^# ^^1-8- -S-^" 

11] 

^ 10 %H1 ^71 iLjL^ 0)=^ l-^O) # ^C] ^f- ^^]-g- -g-^O) ^ 

. 
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12] 

[^t 1 * 13] 

*H 10 *oHl 5a°H, #7] li D -l-c 1 xiO" 4 S/cm ©ltfsl ^l^r^iSl- *<g-§- i# 
IQtt 14] 

*H 13 1H 9X°\*], #7} Ii D ^ 1 xiO-3 S/cm °l#ial o]^-^ ££ .^. ^ ^ 

^ Bl# 3*1-8" ;fc« 0 >^. 
15] 

*fl 10 %H1 5^^, ^71 iliSlI; ol=^ I-^O] AV^#, ^Sj-g-, ^-Aluj-ol3^o]= , 

3# 3*1-8- -S-^-S] ^li« 0 Vrf. 
[$^* 16] 

^1 10 %H1 Sl^H, lisl-l- o]s- # ^ ol LisN> LiAlcl4> Li 9 N 2 Cl 3 , 

Li 9 - x Na x N 2 Cl 3 , Li 9 _ x K x N 2 Cl 3 , Li9- x Rb x N 2 Cl 3 , Li 9 _ x Cs X N 2 C1 3 , 3Li 3 N-LiI, 3Li 3 N-NaI , 3Li 3 N-KI, 
£ 3Li 3 N-RbI^.S o]=o^^i ^oflA-j ^^-g- . 

17] 

*H 10 5U<>H, JiJi^sl -^7)1^ 500 A tfl*l 5 //ni*] a]# 3*1-8- -§-^ *\}2i 
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[^t 1 * 181 

A 10 *<M1 &<H>H, li^ 5000 A <>l«l-sl 3fc.£* 7}^^ ^# #*l-g- # 
[^^%> 19] 

10 %H1 5^1, ^"71 ^1 Jgf- 7l7fl ^ *M 7l7fl 

[^t 1 * 20] 

21] 

[^^J- 22] 

*H 10 *J- *fl 19 ^ ^>u^o) fg-ofl 4^ ^2:^ elf- ^^l-g. £.QS}±r 

[^t 1 * 23] 
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[S. 3] 




SAIT-AE IQ.OkV 15.9mm xSO.Ok SE(M) i.QQu m ' 
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